The Basic Principle of Ultrasound Imaging

/s N\
\ v
\ /
N\ 4

Dr. Carina Li AL
Division of Pain Medlcme &=,
: Nl e

Department of Anaes
University of Hong Kong
Hong Kong

, MK KARMAKAR,

2007









t

What I1s sound?

(medium)

Hz




ultrasound
20,000 Hz

- 0-20 Hz
- 20 Hz to 20,000 Hz
- >20,000 Hz (or 20 KHz)
- 2.5 MHz to 15 MHz



Sound’s source



medium

- (gas) (liquid) (solid)
(medium)
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(vacuum)
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4080m/s 1540 m/s 330m/s

W

(V)
1540m/s 1.54mm/ms



Acoustic Impedance

(2) = (p) X (V)




reflection
(attenuation)
transmission
refraction
scattering

Doppler effect)






(reflection)
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(Specular reflectors)
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Scatter reflectors
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(Attenuation)






(penetration)
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Thickness of ultrasound beam

1 mm




(Spatial resolution)

(Lateral resolution)

(Axial Resolution)
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| ateral resolution



3.0 MHz

5.0 MHz
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(3-5 MHz)

(10-15 MHZ)

(4-7 NMHZ)

3 4cm.



Contrast Resolution
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